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1
: THE PROBLEM II 
" 
r 1 
1
1 In 1950 Rei lly1 did a preliminary study on the develop- 1. 
d I I ment of an integrated science cours e to be entitled "Human Ecol-; 
I 
ogy." It was designed for the basic professional nursing stu- 11 
1 dent within the framework of one academic year. The sciences 
I 
included were anatomy, physiology, chemistry, microbiology, 
/ sanitation, 
I 
physics, and element ary pathology. Following the I 
study, Bowen and Rei l ly2 further developed the Hu- 11 
I 
I prel iminary 
/I man Ecology course; and at the pres ent time members of the fac- I 
I 
! 
I 
, ulty at Boston University and the writer are working together 
II 
1 to prepare the course for its introduction into the basic cur- 1 
il I 
II 
Il
l 
I. 
riculum of the Boston University School of Nursing in the fal l 
of 1953. 
Bowen3 states the following as objectives of the study: 
"1. To select from the boundless wealth of available ma-
terial those fundamental concepts of anatomy, physiology, ele-
mentary pathology, physics, chemistry, microbiology, and sanite.J 
tion which are deemed essential for the generic base for pro- '1 
fessional nursing students. I 
2. To organize this material into an integrated course 
so that unnecessary duplication is obviated and related mate-
rial can be taught in meaningful relationships. 
1. Reilly, Dorothy E., A Preliminary Step in the Development of 
an Integrated Science Course for Schools of Nursing, Unpub- I 
2
• ~=~~~~i~H~~!~~~~:~~:!!i;~~~:~:~~;:~;~~~:::!~~=~m~~: 2i, 
Unpublished Report, Boston ttni versi ty School of Nursing, 1951. 1 
3. Bowen, Eleanor Page, "Synthesis of the Biological Sciences", · 
American Journal of Nursing, 51:477, July, 1951. 
II 
3. To set up the course in terms of problem situations i 
I related to health and nursing needs which will require integra- j 
tion of scientific principles on the part of the student for 
their solution, and which will provide the base to enable her 
to perform symptomatic nursing when first confronted with the 
clinical experiences." 
Statement of the Problem 
This study is a proposed development of Unit TI, "The 
I Development and Organization of Man as a Moving Body", of the 
I' 
,, 
' 
11 
Human Ecology course. 
:I II 
1. 
I 
I 2. 
II 
r 
I 
II 3 • 
II 
I 
I 
I 1. 
2. 
Scope of the Problem 
In view of the probable needs of the students in this basic 1 
nursing program, what should the content be? 
What specific learning experiences could be utilized to 
the students in the achievement of the objectives which 
have been established for the course and Unit II? 
Will the proposed forty-eight hour time allowance for this I 
I 
unit be sufficient for the recommended learning experiences?1 
Methodology 
Textbooks, reference books, laboratory manuals, and course 
outlines in anatomy, physiology, chemistry, kinesiology, 
physics, body mechanics, personal hygiene, and pathology 
were reviewed for determination of possible content. 
In view of the objectives of the unit and course and the 
probable needs of the students, the content and learning 
experiences were selected and arranged. Guidance for this 
I 
I 
process was afforded by faculty members of Boston University: 
=---=--
3. 
Doctors Ernest Blaustein, John Ifft, and Wesley Tiffany. 
Because the course is to utilize problem-solving as a II 
learning method, problems for student assignments were con- 11 
I 
structed throughout. 
4. Audio-visual aids were previewed, evaluated, and selected 
on the basis of their usefulnes s in the unit. 
5. A teaching plan for Unit II, including lecture outlines, 
student assignments, and a teacher's guide for the labora-
tory experiences is construc t ed within the recommended time j 
limits. 
I 1. 
I 
I 
I' 2. 
Limi ta t iona 
The unit has been developed for beginning students in a 
basic collegiate nursing program within a proposed skeleton 
outline for the Human Ecology course.4 
Validation of the study by teaching the unit is not possi-
ble at this time. 
3. No plan for the evaluation of the students' achievement in 
j! 4. 
It 
II 
II 
I 
this unit has been made. 
Cri teria used for the evaluation of learning experiences 
and audio-visual aids were established in a previous study 
by Brownhill.5 
11 ~4-.-=B-o_w_e_n_a_n~d~R:-eilly, op. cit., pp. 32-34. 
1 5. Brownhill, Helen E;; A"""'P'Foposed Development of Unit I.V, 
!
1
1 "Maintaining the Internal Environment-Homeostasis in Man", 
in the Course "Human Ecology", Unpublished Thesis, Boston 
University School of Nursing, 1952, pp. 8-29. 
II 
I II 
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CHAPTER II 
THE UNDERLYING PHILOSOPHY 
The fundamental beliefs upon which the course in Human 
Ecology is founded include:6 
1. Belief in the field theory of psychology. 
2. Belief in the need for the selection of learning experi-
ences in the biological sciences which are of particular 
significance in nursing, eliminating the nonessentials in 
II 
II 
i 
an attempt to allow for more time for the study of the so- !I 
cis.l sciences. 
3. Belief in the value of problem-solving as a means of guid-
ing the students toward the integration and use of facts 
and principles from all the disciplines. 
,, 4. 
I. 
Belief in the philosophy underlying integrated curriculum 
planning as it has been developed in the field of general 
education. 
Objectives of the course, as developed by Bowen and 
Ill Reilly,7 are listed as follows: 
!1 "Content Ob.1ectives 
Basic facts and understandings as they relate to: 
1. The meaning of health and the interaction of man and 
his environment as it affects his health. 
2. The physiology and functional anatomy of the human 
body. 
3. The elementary pathological changes and the common 
symptoms indicative of these changes. 
6. Bowen and Reilly, ~· ~., P• 7. 
7. Ibid., p. 9. 
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II 
I 
I 
I 
II 
4. The bacteriological and physiological diagnostic tests 
and other diagnostic procedures in terms of: 
a. their purpose. 
b. the underlying principles. 
c. significance of their interpretations to nursing. 
d. responsibilities of the nurse. 
5. The scientific approach to the study of problems. 
Behavioral Objectives 
To gain skill in: 
1. Scientific methods of problem solving. 
2. Such laboratory techniques as are performed by the 
nurse. 
3. 
4. 
5. 
Differentiation between scientific and pseudo-
scientific thinking. !1 Reading and interpreting current scientific literature. 
Application of scientific principles to the problem of d 
healthful living. 
Concomitant Content and Behavioral Objectives 
Such appreciations and attitudes as: 
1. Belief in man as the most wonderful and mysterious 
form of life, who is not only capable of great adap-
tations himself but also has the power to severely 
modify the world in which he lives. 
2. Appreciation of the inherent drive of the body to 
maintain physical and psychological homeostasis as 
well as maintenance of integrity and wholeness. 
3. Appreciation for the gTeat heritage handed down to us , 
by the men and women in various fields of science 'I 
throughout the ages who are responsible for our modern I 
scientific concepts and progress in maintenance of II 
health. 
4. A sense of integrity based on appreciation that diag- 1 
nos is and control of disease depend greatly upon the )I 
honesty and accuracy of the nurse in assisting with 1 
diagnostic tests and procedures. ,1 5. Belief in the essentiality of continuous study because 11 
research is cons·tantly expanding the frontiers of 
knowledge." I 
Insofar as each course should contribute to the overall 
objectives of the school, the following common objectives8 are 
added: 
8. Ibid., P• 8. 
II I 
5. 
)I 
!I 
I 
·I 
II 
"1. 
2. 
3. 
4. 
Skill in communication, written and spoken, including 
use of acceptable bibli ographical form in presentation 11 
of reports. I 
Skill in group discussion as a means of solving group 1'1 
problems and the development of good interpersonal re-
lationships. 
Effective use of library resources and selection of 
readings together with ability to draw sound conclu-
sions from readings and to formulate opinions based 
on sound reasoning. 
Development of creative ability and original! ty." 
The philosophy basic to the methodology has been devel-
I oped by Brownhi11.9 Criteria evolved for the selection of the 
I teacher-~earner activities are lis ted in the following chapter. il 
Bowen and ReillylO stated that emphasis should be placed upon 
11 problem-solving, group discussions, laboratory activities, and 
II 
j! the use of carefully selected motion pictures and filmstrips, 
I with the lecture employed only to: 
'' I 
,, 
1. clarify difficult material 
2. amplify relationships of theory to concrete 
life experiences 
3. present recent data not included in references 
4. arouse effective concomitants and share apprecia-
tions. 
The course, as originally planned by Reilly, was to be 
taught within twelve hours of class time per week, four hours 
of lecture and eight hours of laboratory. Part of the labora-
tory time was to be devoted to discussion. Becauxe the current 
planning group believes that two hours a week should be set 
aside for a discussion period, the weekly schedule used for 
9. Brownhill, ~· cit., PP• 8-29. 
10. Bowen and Reilly, ~· cit., pp. 10-11. 
1, this study includes two two-hour lectures, two three-hour labo-
ratories, and one two-hour discussion period. 
The Human ECology course is to be offered to beginning 
freshman students who will probabl y need considerable guidance 
during their first year in college. For this reason the plan- ' 
I ~ ning group recommends that the learning experiences be care-1 fully organized in a way which will not only assist the stu-
1, dents to solve the stated problems but will also help them to 
1 develop an intelligent approach to problem-solving itself. As 
· a general pattern emerges for the solution of the problems, it 
1· is possible that the students can become increasingly self~ 
directive. 
~aluation of the student's progress will be based on: 
"a. Boston University School of Nursing integrated 
examina. tions. 
b. National League of Nursing Education Examination 
in Sciences 
c. Graduate Record Examinations in the science areas 
d. Observation and anecdotal recordsft>r: 
1. problem approach and use of the scientific 
methods in the laboratory 
2. group discussion 
3. integrity, motivation, creative ability, 
and originality 
e. Student self-evaluation."ll 
11. ~., P• 12. 
i 
I 
lj 
7. 
I . 
I 
' 
CHAPTER III 
INVESTIGATIONS AND FINDINGS 
The objectives for Unit II have been adapted from those 
II 
suggested by Bowen and Reilly.l2 1 
Content Objectives 
To develop an understanding of: 
1. Multicellular development into tissues and organs. 
2. Organization of systems, their functions in general, 
and their inter-relationships. 
3. Detailed structure and function of: 
a. Epithelial tissues 
b. Connective tissues 
c. Muscle tissue 
4. Hygiene principles in care of the skin and its 
appendages. 
5. Important bones and muscles of the human body 
and bone-muscle-joint relationships. 
6. The principles of good posture and body mechanics. 
Behavioral Objectives 
To develop skill in: 
1. The analysis of one's own health needs. 
2. The application of principles of good body 
mechanics to one's own posture. 
Concomitant Content and Behavioral Objectives 
1. It is easier and more economical to prevent than 
it is to cure. 
2. To appreciate the social and emotional values of 
"good posture" which are equally important as 
the physiological values. 
It is recognized that there are many experiences which 
I 
II 
I 
could be of value in the implementation of any one of these ob- 1 
jectives. The learning experiences which have been chosen were II 
I 
12. ~., P• 31. 
ir=-- -· 
II 
I! 
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' selected in relation to the underlying philosophy reviewed in 
Chapter II; criteria which were evolved from a previous study 
by Brownhill; the probable needs of the students, both as nurs-
" ing students and as individuals; the proposed time allowance 
I 
" -r 9. 
I 
I 
1
, for Unit II; and the facilities of the Boston University School 11 
li of Nursing. 
I' 
!! the 
I 
r 
I 
I~ 
I' 
,] 
Brownhilll3 lists the following as valuable criteria for 
selection of learning experiences: 
"The teaching method or learning experience: 
1. implements the objectives of the unit. 
2. provides for development of skill in prob-
lem solving. 
3. utilizes as many of the avenues of learning 
as is possible, with particular emphasis on 
visual learning. 
4. provides for individual differences. 
5. is as economical of time as is consistent 
with objectives. 
6. involves a minimum financial expenditure 
consistent with accepted principles ot 
learning. 
7. necess-1 ta tes a minimum of extraneous matter 
or procedure in order to arrive at the de-
sired learning. 
8. provides for active student participation 
in s orne form. 
9. is vital and realistic. 
10. provides for growth in the group process of 
solving group problems." 
The check list which follows in Table I is similar to 
-- ~ ----= 
! 
I 
I 
r 
I 
the one devised by Brownhill14 and represents the evaluation or 1 
the learning experiences recommended ror Unit II. The horizon-
1 
tal numbers correspond to the numbers or the criteria, and the I 
1 learning experiences are listed vertically. An "x" signiries 
that the criterion is fulrilled to some extent, whereas a blank ! 
1 space indicates that there seems to be no application. 
Entire Unit 
Lectures 
Films 
Discussions 
Problems 
Suggested readings 
Week 1 
Study or microscopic slides 
Rat dissection 
TABLE I 
Study of gross tissues (animal) 
Week 2 
Written assignment (essay) 
Study or microscopic slides 
Experiments, using selves 
Study of skeleton and surface 
anatomy 
Study of freshly dissected 
specimens of body parts 
I 14. ~., PP• 34-40. 
1 2 3 4 5 6 7 8 9 
X X X X X X X 
X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X X 
X X X X X X X X X X 
X X X X X X X X X X i 
X X X 'X X X X X X X 1 
II ll 
I' II 
jl I! 
-r - -- - -- - --
: -o r-· 
II 
TABLE I (Continued) I 
II 
1 2 3 4 5 6 7 8 9 lo II Week 3 
I 
Study of microscopic slides X X X 
I 
X X X X X X x , 
li Experiments, using selves X X X X X X X X X x j ~ . Week 4 . I 
Ji Experiments, using selves X X X X X X X X X X ' 
1: 
I 
I 
That the learning experiences tend to fulfill the estab-
11enea criteria is indicated by the check list; however, it 
should be remembered that a seemingly adequate method insures 
neither good teaching nor satisfactory learning. There are 
many variables, including the ability of the teacher and the 
· motivation of the students, which are of vital importance. 
I 
11 It is thought that the unit, as it has been developed, 
I! could be taught within forty-eight hours of class time. .Just 
ii how feasible this time plan is would have to be determined by 
I 
I 
I 
I 
teaching the unit. Of course, classes vary greatly in their 
general level of achievement, study habits, and group psychol- 1 
ogy. Such variances might well demand alteration of the pro-
11 posed plan. 
In a few instances, notes indicating a need for brevity 
II or elementary explanations have been inserted in the lecture 
II 
ii outline. No plan has been suggested for the weekly discussion ' 
I 
!1 periods because the planning group believes that the use of i 
"- ~-·-- .~J. thi_s _.time _should be determi ne_d _by the needs of the s tud~nt a_. ~ __ 
---
II 
I 
I 
- 1 1~. 
I' I It is conceivable that if the time allotted for lecture were not 
I 
always sufficient, part of a discussion period might be devoted I 
' to coverage of the essential material. The time might be used II 
for quizzes, for reviews, or for discussions. In the second 
1
' week a written assignment on the hygiene of the skin is sug-
' 
1
, gested. The essays might w·ell be evaluated by the instructor 
and then used as the basis of such a discussion. 
,, The laboratories have been planned in such a way that 
! they too allow for discussion time. In some cases the labora- 1 
I 
1
1 tory is used to introduce new material which seems particularly I 
1 appropriate for the laboratory situation. It is suggested that 
the instructor introduce the laboratory work at the beginning 
of each laboratory period and, at the close, help the students 
to summarize the work accomplished, placing emphasis upon the 
significance of principles involved and some of their applica-
I: tiona. 
11 Four films and one filmstrip have been selected for use 
!l in the unit. Brownhilll5 points out in her study that "very 
,, little statistical research has been carried on to show whether 
I 
these aids (educational motion pictures) are as valuable as 
I! they would seem to be or to determine, supposing that they are 
j valuable, the best methods of using them." 
Brunstetter and Kakoshl6 give the following criteria: 
15. !]!Q., P• 21. 
16. Brunstetter, M. R., and M. Kakosh, "Audio-Visual Materials 
for Nursing Education," American Journal of Nursing, 46: 
693-695, October, 1946. 
--=-=--
I I 
I ~ 
I 
--- = I l~ • -- - - -
"The audio-visual aid should meet standards of: 
1. accuracy 
2. appropriateness of maturity level 
3. application to topic being studied 
4. technical excellence 
5. general teaching value." 
The evaluation forms, including these criteria and used 
1: 
11 for the evaluation of the films and filmstrip chosen, can be 
I
I 
found in the Appendix. Two of the aids were selected from 
i! films and filmstrips previewed and evaluated by Brownhill and 
Reilly in 1951. Copies were made of these two previous evalu-
ations. 
I It is believed that the students should be prepared for 
I each film by an introduction and that each be followed immedi-
1 ately by a discussion. The laboratory instructor might well 
I have prepared questions to guide this process in case the dis-
cussion originating with the students should not be of particu-
lar significance. One of the conclusions which came from the 
1 statistical survey of the use of motion pictures made by Abra-
1 
ham Kraskerl7 was that "the amount of time spent in directing 
questions brought significant learning results." 
The content included is in agreement with the proposed 
I skeleton outline of Unit II with the exception of the topic en-
1 titled nBac teria of the Skin." This topic is omitted because 
the planning group's work has not progressed to the point 
wherein it is possible to determine (1) how much microbiology 
/ 17. Krasker, Abraham, Critical Analysis of the Use of Educa-
1
, tional Motion Pictures by Two Methods, Unpublished Thesis, 
Boston University School of Education, 1941, p. 176. 
- =- =-'"--- -:.- "---=--== --=~-- ====== 
I 
I 
~ 
I. 
JJ will precede Unit II and (2) whether it would be necessary to 
consider only the normal flora of the skin or to include the 
study of micro-organisms which cause diseases affecting the 
skin. 
It is recommended that the lectures in bone, muscle, 
1 
joint relationships in the third and fourth weeks be given by 
' an anatomist who is well-prepared in functional anatomy. Sim-
ilarly, the lecturing and laboratory activities in posture and 
body mechanics might well be under the direction of either an I 
I instructor of physical education or the orthopedic nursing in- I 
1 structor in the school of nursing. 
,, I 
I The entire unit presents two general problems. Direction 
I i I' toward their solution is guided by weekly sub-problems which 
,I 
I are more specific. The learning experiences, including aug-
gested readings, lectures, written assignments, discussions, 
and laboratory activities, are planned to help the students to 
solve these major problems. In addition, each of the labora-
1 torles has problems which are designed to direct the students' ,, 
thinking and to help them reach conclusions and make applica-
tions. At all times, an endeavor is made to emphasize the 
learning outcomes important. rt is suggested that the students 
be required to write out their solutions of the laboratory 
problems each week and that these assignments be carefully 
evaluated. It would seem desirable for the students to have 
some kind of pattern to use for this purpose. Such a pattern 
of the problem, the conclusions I 
14_._- --
ij 
-- __ I. ___ _ 
I 
-1-
.1 reached, 
! 
- ---=======-
and the facts and/or principles which support these 
conclusions. I 
I' :I Although it is recognized that illustrative material 
be of value in teaching, it is not within the objectives of 
can II 
this study to survey the vast amount of it available. During 
the past two years, the Boston University School of Nursing 
has been in the process of collec ting a large quantity of such 
materials for the entire course. It is recommended that the 
students be encouraged to contribute articles of current scien-
tific interest from newspapers and magazines for the science 
bulletin board. 
Insofar as no decision has been reached about textbooks 
for the Human Ecology course, the suggested readings have been 
1 chosen from those texts which are commonly used in the colle-
giate teaching of the biological sciences. 
Plans for the evaluation of the student's achievement in 
the course were mentioned in Chapter II. Although evaluation 
is an essential part of a teaching plan, the construction of 
tools for this purpose is not within the scope of the study. 
The developed unit follows in Chapter IV and includes 
an overview of the lectures and laboratories, outlines for the 
lectures, a manual of student assignments, and a teacher's lab-
ore. tory guide. 
I 
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CHAPTER IV 
DEVELOPMENT OF THE UNIT 
OVERVIEW 
LECTURES 
WEEK I 
Introduction to Unit II 
Differentiation and special-
ization of cells 
Tissues 
Epithelial tissues 
Connective tissues 
Connective tissue proper 
Membranes 
WEEK II 
The skin 
Cartilage 
Bone 
WEEK ITI 
Muscle tissues 
Skeletal muscle 
Bone-muscle-joint relation-
ships 
LABORATORIES 
Observation of microscopic 
slides of specialized cells 1 
Rat dissection for body organ- 1! 
ization I 
Discussion of man in his en- J 
vironment r 
Study of microscopic slides 1 
and gross structures (rat) of i 
epithelial tissue and connec-
tive tissue proper 
Discussion of glands 
Study of histology of skin 
~eriments on sensory func-
tions of skin 
Discussion of skin as index 
of health 
Preliminary study of skeleton 
Study of microscopic slides of 
cartilage and bone 
Study of fresh beef bone and joint 
Discussion of joints 
Film "Body Framework" 
Study of microscopic slides 
of muscle tissue 
Ergograph experiments 
Films "Muscles" 
"Posture and Exercise" 
Discussion of physiology of 
muscular system 
Experim~nts in bone-muscle-joint relationships 
-- -- -----=---
II 
II 
ll 
I 
I 
I 
LECTURES 
Bone-muscle-joint relation-
ships 
Postural skills 
Walking 
Prevention of injury 
:...::: ::: =. ___ - --
LABORATORIES 
Experiments in bone-muscle-
joint relationships 
Filmstrip "Care of the Feet" 
Posture analysis 
Analysis of body movements 
in walking 
D1scussion of body mechanics 
Experiments in body mechanics 
-I 
I' 
I 
CHAPTER IV 
UNIT II 
THE DEVELOPMENT AND ORGANIZATION 
OF MAN AS A MOVING BODY 
LECTURE OUTLINES 
===-==='---=-====- ------
II 
·I 
li 
If 
I 
- =..::..===----
WEEK I 
LECTURES- 4 hours 
I. Introduction to Unit II 
II. 
Irr. 
Differentiation and Specialization of Cells 
A. Major differences of cell functions -as seen in man 
1. Vegetative 
2. Growth and reproduction (somites and gametes) 
3. Special functions 
B. Reproduction 
1. Meiosis (will be developed in last unit} 
2. Fertilization of ovum thromgh development of 
three primary germ layers in embryo 
Tissues 
I 
I 
A. Definition 
B. Primary tissues, major characteristics and functiona l 
1. Epithelial 
2. Connective 
3. Muscle 
4. Nervous 
c. Organization into organs and organs into systems 
(will be developed in laboratory) 
II IV. Epithelial Tissue A. Embryological origin 
li 
ll 
I 
I 
v. 
VI. 
B. Characteristics and general locations 
c. Classification ( wi 11 be developed in laboratory) 
1. Shape of cell 
2. Arrangement of cells 
3. Ciliated 
D. Endothelium, mesothelium 
Connective Tissue 
A. Embryological origin 
B. Major characteristics 
C• Classification 
1. Vascular 
2. Connective tissue proper 
3. Cartilage 
4. Bone 
Connective Tissue Proper A. General locations and functions 
B. Adult connective tissue 
1. Cells 
a. Fibroblasts 
b. · Histiocytes 
"'----=---= ======-=o==== 
II 
II 
I' II 
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'I 
I 
I 
I 
E. 
- - --==----'--==-= === 
c. Lymphoid wandering cells (mention reticuo-
endothelial system) 
d. Plasma cella, fat cells, pigment cells, 
undifferentia t ed mesenchymal cells 
2. Fibers 
a. Collagen 
b. Elastic 
c. Reticular 
Classification of connec t ive tissue proper 
(will be developed in laboratory) 
1. Loose fibro-elastic connective tissue (areolar) 
2. Dense fibro-elastic connective tissue 
3. Regular connective tissue 
4. Connective tissues with special properties 
a. Adipose 
b. Reticular 
VII . Membranes A. Epithelial 
1. Mucous 
2. Serous 
B. Fibrous 
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I LECTURES- 4 hours 
j I. The Skin A. Anatomy 
I! II. 
1. Epidermis 
a. Composition 
b. Description of layers and functions of each 
2. Dermis or Corium 
a. Composition and description 
b. Functions 
3. Hypodermis (subcutaneous layer) 
a. Composition 
b. Functions 
c. Variations in firmness in different parts 
of the body 
B. Accessory structures 
1. Hair (brief) 
a. Histology, distribution 
b. Growth and color 
c. Arrector pill 
d. Association with sebaceous glands 
2. Nalls (brief) 
a. His to logy 
b. Growth 
3. Glands 
a. Sebaceous 
1) functions of sebum 
2) blackheads 
b. Sweat 
1) Merocrine and apocrine 
2) Composition 
c. Mannnary glands (will be discussed in 
last unit) 
c. Blood supply (where, extent of) 
D. Nerve supply 
1. Sensory receptors 
E. Functions of the skin 
1. Sensory organ 
2. Protective covering 
3. Organ of excretion 
4. Aid in regulation of body temperature 
Cartilage 
A. Major characteristics 
B. Classification 
1. Hyaline 
2. Fibrocartilage 
3. Elastic cartilage 
c. Locations and functions (will be developed in 
20. 
laboratory) j 
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D. Blood supply 
Bone 
~Composition and description 
1. Compact 
2. Spongey 
B. Periosteum 
c. Development 
1. Intramembranous 
2. Endochondral 
D. Circulation--Haversian system 
E. Growth and repair of bone 
1. Relationship with minerals, hormones, 
Vitamin D 
F. Functions of the Skeletal System 
1. Locomotion 
2. Protection 
3. Support 
4. Hemopoesis 
5. Storage for calcium 
21. 
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WEEK III 
LECTURES- 5 hours 
I. 
I II. 
I! 
I 
I. 
I 
I 
I 
I III. 
Muscle Tissue 
A. Embryological origin 
B. Classification (histology, locations, nervous 
control, functions) 
1. Skeletal 
2. Visceral 
3. Cardiac 
Skeletal Muscle 
A. Physiology 
1. Properties 
a. Contraction 
b. Extensibility 
c. Independent irritability 
2. Chemical changes in muscle action 
a. Myofibril contraction (myosin and actin} 
b. Kreb's cycle (brief and elementary} 
c. Concept of oxygen debt 
3. Nervous Control 
a. The Motor Unit 
1) Gradation of response 
4. Factors determining extent of contraction (brief) 
a. Strength of stimulus 
b. All or None principle 
c. Staircase phenomenon 
d. Temperature 
e. Refractory period 
f. Relationship between level of blood calcium 
and neuromuscular irritability 
5. Hypertrophy and atrophy of musc-les 
a. Relatl onship to stimulation, use, 
circulation 
6. Fatigue 
a. Site 
b. As associated with lactic acid increase 
c. Voluntary 
d. Emotional 
7. Lameness 
Bone-Muscle-Joint Relationships (Need articulated 
skeleton) 
A. The 
1. 
2. 
Vertebral Column 
Functions 
Names, numbers of vertebrae, variations in 
structure 
a. Ligaments (in general) 
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B. The 
1. 
2. 
3. 
4. 
5. 
LABORATORY 
c. The 
1. 
2. 
3. 
4. 
Intervertebral discs 
a. Significance of the slipped or ruptured 
disc 
Movements of the column 
a. Chief extensor 
1) Sacrospinalis 
b. Chief flexors 
1) Abdominal muscles (exc. transversus) 
c. Chief rotators 
1) Sacrospinalis, oblique muscles 
d. Lateral flexors 
1) Sacrospinalis 
2) Oblique muscles 
3) Quadratus lumborum 
Curvatures 
a. Primary and secondary 
b. Deviations 
1) lordosis 
2) kyphosis 
3) scoliosis 
Head 
Sutures, fontannels 
Sinuses 
Joints of jaw 
a. Movements of mastication 
b. Dislocations 
Movements of head 
a. Chief extensors 
~23._ . 
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1) Rectus capitis muscles 
b. Chief flexors '!' 
1) Sternocleidomastoids , 
c. Chief rotators 1 
1) Sternocleidomastoids acting unilaterally 
2} The axis and atlas 
d. Lateral flexors j 
1) Splenius capitis muscles 'I 
Facial muscles 
a. Insertions in skin 
b. Mention orbicularis oris, orbicularis 
oculi, masseter, buccinator 
Thorax 
Structures of the bony cage 
Shape 
Functions 
Respiratory movement 
a. Primary muscles 
1) Inhalation- diaphragm, external 
intercostals 
2) ~lation- internal intercostals 
II 
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b. Auxiliary muscles 
1) Inhalation- sternocleidomastoids, 
scalenes, thoraco-humeral and 
thoraco-scapular muscles 
2) Exhalation- abdominal muscles 
5. Effects of malposture, rickets 
D. The Abdominal Wa.ll 
1. Functions 
2. .Arrangements of muscles and fascia 
a. Internal and external obliques 
b. Transversus abdominus 
c. Rectus abdominis 
d. Inguinal canal 
e. Quadratus lumborum 
3. Weak points which allow herniations 
4. Effects of pregnancy, malposture 
E. The Pelvic Diaphragm 
1. Sling-like arrangement 
a. Leva tor ani 
b. Perineal muscles (no specific namas) 
11 
WEEK IV 
LECTURES- 4 hours 
I. Bone-·Muscle-Joint Relationships (continued) 
F. Pectoral Girdle 
1. Functions 
2. Gleno-humeral joint 
3. Muscle groups 
a. Attach scapula to vertebral column 
1) Rhomboids- adduct scapula 
2) Trapezius- adducts and elevates scapula 
b. Attach scapula to thorax 
1) Serratus anterior- abducts, depresses, 
rotates scapula 
d. lit tach ribs to humerus 
1) Pectoralis major and latissimus dorsi-
adduct and rotate humerus · 
d. Attach scapula to humerus 
1) Deltoid- abducts, flexes, extends 
humerus 
2) Supraspinatus- adducts humerus 
3) Teres major- adducts and extends 
humerus 
G. Upper Extremity 
1. Elbow joint 
2. Muscle groups acting upon forearm 
a. Flexors 
1) Biceps brachii 
b. Extensors 
1) Triceps brachii 
3. Structure of wrist and hand 
a. Muscle groups acting upon hand 
1) Supinators, pronators 
2) Extensors, flexors 
b. Tendons of hand (in general) 
c. Value of thumb 
H. The Pelvis 
1. Functions 
2. Structure 
a. Male and female variations il 
b. Importance in childbirth I 
3. Sacro-iliac joints, symphysis pubis 1 
4. Comparison of acetabulum with the gleno- 1 humeral joint 
1 
5. Muscle groups acting upon the femur I 
a. Flexors 
1) Iliopsoas 
b. Extensors 
1) Gluteus maximus 
=- ~=-=~-- -============== + 
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c. Abductors 
1) Gluteus medius 
2) Tensor fascia lata 
d. Adduc tors 
1) Adductor group 
I. Lower Extremity 
1. The knee joint 
2. Muscle groups acting upon leg 
a. Flexors 
1) Hamstrings-semitendinous, semimembranous, 
biceps femoris 
2) Sartorius 
b. Extensors 
1) Quadriceps femoris 
3. Structure of ankle, foot 
a. Arches 
b. Ligaments (in general) 
4. Muscle groups acting upon foot 
a. Flexors 
1) Tibialis anterior 
b. Extensors 
1·) Gs.s trocnemius 
2) Soleus 
c. Inverters, everters 
Postural Skills 
A. Concepts of posture 
1. Phylogenetic development 
2. Soundness of skeletal framework and muscular 
system 
3. Expression of personality, emotions, mood 
B. Analysis of good standing posture 
1. Line of gravity ·· 
2. Alignment of weight-bearing segments 
3. Equal tensions in joints 
4. Use in analysis of all postures 
c. Compensatory Adjustments 
1. Relationship between poor postures s.nd 
joint strains 
D. Maintenance of posture (developed in Unit III) 
1. Muscle tonus 
Walking 
A. Anatomic Principles 
1. Good alignment of lower extremities eliminates 
li~ihood of strain and injury 
2. Normal flexibilit.1 of joints reduces internal 
resistance 
3. Longer the stride, the greater the up and down 
movements of body, unless the supporting knee 
is kept slightly flexed. 
'I 
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4. Unnecessary lateral movements result in an 
ungainly and uneconomical gait 
a. Keep gluteal muscles contracted 
b. Avoid trunk rotation caused by exaggerated 
arm swing 
c. Keep the knees and feet pointing straight 
forward 
d. Inner borders of feet should fall along a 
single straight line. 
IV. Prevention of Injury 
A. Principles relating to maintenance of equilibrium 
and prevention of falls 
1. Adequate base support 
2. Lower center of gravity when feasible 
3. Keep center of gravity centered over base 
of support 
4. Increase size of base of support in direction 
of force or motion. 
B. Principles relating to the range of movement 
1. Avoid ligament and fascial strain by keeping 
within normal range of motion 
2. When increase in motion desired, warm up, 
and proceed gradually 
c. Principles relating to intensity and quantity of 
muscular exercise 
1. Do not exercise past the point of marked 
fatigue 
2. Precede strenuous activity by a warm-up 
D. Principles relating to the reception of one's 
own weight 
1. When landing from downward jump, let ankles, 
knees, hips bend 
2. When landing from a forward jump, continue 
forward motion 
3. When falling, continue slide or roll to in-
sure gradual loss of kinetic energy 
a. Absorb impact by flexing limbs 
b. Attempt to land on padded parts of body 
and on as large an area of body as possible 
E. Principles relating to lifting and carrying ex-
ternal weights 
1. ~educe rotatory components of weight to a 
minimum 
a. Get close to heavy object which is to 
be lifted 
b. Carry heavy burdens close to body 
2. Use muscles best suited to the task 
a. Whenever possible, use strong thigh 
and buttock muscles 
3. Avoid lifting excessive weights 
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CHAPTE:R IV 
UNIT II 
THE DEVELOPMENT AND ORGANIZATION 
OF MAN AS A MOVING BODY 
MANUAL OF STUDENT ASSIGNMENTS 
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UNIT II 
I lj CON TENT OBJECTIVES 
1: To develop an understanding of: 
1 1. Multicellular development into tissues and organs. 
il 
'I 
II 
II 
2. Organization of systems, their functions in general, 
and their inter-relationships. 
3. Detailed structure and function of: 
a. Epithelial tissues 
b. Connective tissues 
c. Muscle tissue 
4. Hygiene principles in care of the skin and its 
appendages. 
5. Important bones and muscles of the human body 
and bone-muscle-joint relationships. 
6. The principles of good posture and body mechanics. 
[I BEHAVIORAL OBJECTIVES 
I
I To develop skill in: 
 1. The analysis of one's own health needs. 
II 
2. The application of the principles of good body 
mechanics to one's own posture. 
I' CONCOMITANT CONTENT AND BEHAVIORAL OBJECTIVES 
I[ 
II 
I, 
li 
1. 
2. 
It is easier and more economical to prevent than 
it is to cure. 
To appreciate the social and emotional values of 
"good posture" which are as equally important as 
the physiological values. 
J I! PROBLEMS: 
I 1. 
II 
II 
II 
How are the needs of life, as evidenced by the cell, 1 
met by a complex multicellular animal whose cells 
have been removed from intimate contact with their 
source of supply in the external environment? 
1! 
I 
!' 
2. How do the integumentary and skeletal-muscular sys-
tems of man meet the needs for movement and protec-
tion? 
WEEK I 
I SUB-PROBLEMS: 
1. How is it possible for the body, which is composed 
of highly differentiated and specialized cells~ to 
function as an integrated unit? 
2. How does man perceive and respond to his ·environ-
ment? 
3. How is epithelial tissue adapted to perform its 
functions? 
4. How is connective tissue proper adapted to perform 
its functions? 
SUGGESTED READINGS: 
Best, Charles Herbert, and Norman Burke Taylor, The Living 
Body, 3rd Edition, Henry Holt and Company, 1952, pp. 23-
31, 36-39, 42-49. 
Carlson, Anton, and Victor Johnson, The Machinery• of the Body, 1 
3rd Edition, University of Chicago Press, 1948, pp. 13-16, 
67-74. 
Ham, Arthur Worth, Histology, J. B. Lippincott Company, 1950, 
pp . 137-176. 
Marshall, Clyde, and Edgar Lazier, An Introduction to Human 
Anatomy, 3rd Edition, W. B. Saunders Company, 1946, pp. 1-
3, 58-62, 134-137, 141-143, 343-346. 
Zoethout, William, and W. w. Tuttle, Textbook of Physiology, 
9th Edition, c. V. Mosby Company, 1949, pp. 21-43, 53-60. 
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LABORATORY I 
PROBLEMS: 
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1 
1. Why is it advantageous to have differentiated 
11 
cells? · 
I 
2. How is the body organized to meet the physical re-
quirements for life? 
I. Differentiation and Specialization of Cells 
Study the demonstration slides of the following types of 
differentiated cells. 
Nerve cell 
Note the extensions of the cell. They are called 
processes. This type of cell changes when acted upon 
by stimuli and can conduct that change along the cell 
to another cell. A nerve is composed of many of these 
protoplasmic extensions. 
Skeletal muscle fiber 
Change the focus with the fine adjustor until you can 
see the cross-striped appearance. Notice that the 
cells are not separate units, but connected to each 
other. 
I 
Secreting cell :1 
This is an example of a unicellular gland. It secretes ' 
a substance, which, in water solution, is called mucus. lj 
When filled, the cell releases the secretion, collapses, ! 
and then secretes again. 
Polymorphonuclear Neutrophil (a type of white blood cell) I 
The name of this cell denotes that the nucleus has 
many shapes and the cell takes a neutral stain. It is 
capable of movement in and out of blood vessels and 
can phagocytize foreign materials. 
Fat cells , 
This cell looks like a signet ring. Note the small 
1 
ring of cytoplasm and the nucleus which has been pushed I 
to the side by the large fat globule it contains. 
Epidermal cells 
These cells make up the outer layer of the skin. They 1
1
1 
are closely packed together and the uppermost cells 
contain a compound which is impervious to water and 
most other substances. 
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Erythrocytes (red blood cells) j 
Note that these cells have no nuclei. They contain a j 
complex protein compound, hemoglobin, which is able to ,, 
combine loosely with oxygen and carbon dioxide. Nor- I 
mally, there are about 5,000,000 of them in every cubic 1 millimeter of our blood. 
II. Organization of the Body 
A. Rat dissection 
Directions will be given to you by the laboratory 
instructor. 
The purpose of the dissection is to help you to under- I 
stand the structural organization of the animal body 
and to gain knowledge about the appeara.nce and texture 
of the body tissues. You should become familiar with 
the body cavities and the organs they contain. You 
should be able to associate each major organ with the 
system of which it is a part. 
Upon your completion of the dissection, there will be 
a discussion period which will include the following 
topics: 
1. 
a. the major functions of each body system; 
b. the inter-relationships and interdependence 
of the systems; and I 
c. the human body in its environment; a considera-
tion of the stimuli acting upon the body and 1 
the ways in 'which our bodies can respond. 
Identify the following cavities and organs. Use 
your textbook for the location and identification 
of organs with which you are not already ac-
quainted. 
.a. Ventral cavities 
Thoracic cavity 
trachea and bronchi 
lungs 
heart 
large blood vessels 
esophagus 
Abdominal cavity 
stomach 
small intestines 
large intestine 
liver 
gall bladder 
pancreas 
spleen 
kidneys and ureters 
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b. 
Pelvic cavity 
urinary bladder 
male-seminal vesiclest vas deferens, 
testes (in scrotum} 
female-ovaries, uterus 
Dorsal cavities (Identify in skeleton only) 
Cranial cavity 
Vertebral cavity 
B. Draw outlines of the thoracic and abdominal cavities. 
Sketch in the viscera in their approximate locations. 
Label completely. 
I 
I 
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CONCLUSIONS: 
1. How do you account for the interdependence and inte~1j relationships of the body systems? 
2. How are you made aware of the environment? In what 
ways can you respond to it? 
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LABORATORY II 
PROBLEMS: 
1. How does the structure of each type of epithelial 
tissue relate to the functions of that type? 
2. How is the structure of connective tissue proper 
related to its functions? 
3. Compare the various types of glands found in the 
body. 
I. Epithelial Tissue 
A. Epithelial tissues are composed of one or more layers 
of cells lying so closely to one another that it can be 
said that no intercellular material is present. They 
are classified according to the shape of the individual 
cells and their arrangement in groups or layers. 
Sketch each of the following types in the appropriate 
spaces in the chart on the following page. The chart 
should be completed in laboratory. 
1. Simple Squamous Epithelium 
Surface view 
Study fresh mounts of scrapings of the epithelial I 
surface of the mouth. Rub the inner surface of 
the cheek with a toothpick, avoiding food par-
ticles or excess saliva. Place the material ob-
tained on a clean slide, add one or two drops of 
dilute methylene blue. Cover with a clean cover 
glass. Identify the epithelial cells. 
Profile view 
Study the demonstration slide of Bowman's capsule 
of the kidney. 
2. Simple Cuboidal Epithelium 
Study sections of the thyroid gland. 
3. Simple Columnar Epithelium 
Study slides showing the lining of the stomach 
and small intestine. 
4. Stratified Squamous Epithelium 
Study a slide of the lip. 
5. Pseudo-stratified Columnar Epithelium with Cilia 
Study a slide showing the lining of the trachea. 
-::.. ----
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Transitional Epithelium 
Study the demonstration slide of the lining of 
the urinary bladder. I I 
DRAWING WHERE FOUND FUNC'J?.ION(S) I 
I 
II 
Simple squamous 
epithelium 
1
1 Simple cuboidal 
epithelium 
I 
Simple columnar 
J' epithelium 
~I 
II 
II 
1 Stre. tified squamous 
epithelium 
Pseudo-stratified 
ciliated columnar 
1 epi tlielium 
j: 
I' 
II 
I Transitional 
epithelium 
1\ 
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II. Connective Tissue Proper 
II 
II 
III. 
I 
II 
: IV. 
I 
i! 
A. Study the various types of connective tissue proper. 
Fill in the chart on the next page as you did with 
epithelial tissue. 
1. Loose Fibro-elastic Connective Tissue (Areolar) 
Study a section of the skin. 
2. Dense Fibro~elastic Connective Tissue 
Using the same section as above, observe how the 
dense and loose tissues blend together. 
3. Regular Connective Tissue 
Study a slide of a tendon, noting the regular 
arrangement of the collagenous bundles. 
4. Adipose Tissue 
Study slides of the skin or lip of the newborn. 
5. Reticular Tissue 
Reticular fibers require a special stain. Study 
the demonstration slide of the reticular tissue 
of the liver. 
I 
I 
I 
I 
Epithelial and Connective Tissues of the Rat 
A. Observe the following gross structures in the freshly 11 
dissected rat. Note locati on, appearance, and strength•: 
1. :Mucous membrane 
2. Serous membrane 
a. Pericardium 
b. Pleura 
c. Peritoneum 
3. Fibrous membrane 
a. Periosteum (covering of bone) 
4. Areolar tissue 
5. Dense connective tissue (of skin) 
6. A tendon and ligament 
7. Adipose tissue 
Glands 
A. Discussion by the laboratory instructor 
l 
~ - - - -- - ~=='====== I. 
TYPE 
-
Fibro-elastic 
connective tissue 
Regular connec-
tive tissue 
I 
I
. Adipose connec-
1 tive tissue 
I Reticular con-
I necti ve tissue 
DRAWING WHERE FOUND FUNCTION( S) 1 
i 
I 
!I 
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CONCLUSIONS: 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
s. 
How do you account for the fact that epithelial tis-
sue is always found closely associated with connec- 11 
::e c::·;::? explain the relationship between the 11 
locations and functions of simple squamous epi-
thelium? Stratified squamous? 
Of what value is cilia? 
How does connective tissue proper differ from the 
other types of . connective tissue? 
Of what functional values are fibro-elastic connec-
tive tissues? 
Compare epithelial and fibrous membranes. 
In one of the sexes, mucous membrane is continuous 
with serous. Where does this occur? Why is it 
significant? 
How are glands classified? 
38. 
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II 
II 
I SUB-PROBLEMS: 
1. How does the skin function for us? 
2. How are cartilage and bone constructed to perform 
their specialized functions? 
3. How are joints classified? 
SUGGESTED RFADINGS: 
Villee, Claud, Biology--The Human Approach, W. B. Saunders Com~ ~ 
pany, 1950, pp. 248-255. 
WRITTEN ASSIGNMENT 
A fifteen-year-old girl has asked you how she can have 11 
1: a nice complexion and pretty shiny hair "like the other girls." I 
' Write a brief essay, including a bibliography, telling how you 
would help her. 
ll 
39. 
II 
II 
---~- ~-
LABORATORY III 
PROBLEMS:, 
I. 
1. What can we learn from a study of the skin? 
The Skin 
A. Anatomy 
B. 
Study microscopic slides of the skin, noting: 
1. as many layers of the epidermis as are present 
2. the derma, any parts of glands, hair follicles 
3. subcutaneous tissue with adipose tissue 
Draw a section of the skin showing asLmany structures 
as possible. Label completely. 
Sensory Functions of the Skin 
1. Touch and pain 
Obtain a compass and ruler from the supply table. 
Close your eyes and turn your head while another 
student touches the back of your hand with both 
points of the compass which are as close together 
as possible. Have your partner spread the points 
a little farther apart and touch your hand again. 
1 Repeat until you can definitely distinguish the I 
two points. Measure the distance between the 
points and record. , Repeat with the palm, the sole, II 
and the back of the neck. 
2. 
Back of hand ------------
Palm ------------
Sole ------------
Back of neck ----------
Heat and cold 
There are three large basins of water set up in 
the laboratory. Place your hands in the two outer 
basins for at least 15 seconds. One basin has 
cold water; the other, hot. Now quickly emerse 
both hands into the center ba~in. 
=--======= -=-=== 
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To the right hand the water feels 
To the left hand the water feels 
Discussion 
1. Relationship between skin appearance and physical 
and emotional health 
2. 
3. 
4. 
Changes in the skin with age 
Significance of various skin changes 
Pressure sores 
II 
41. 
I Preliminary Study of the Skeleton 1 
A. You will be responsible for learning the names, loca- j 
tiona, and general structural forms of the bones of 
the body. 11 
1. Study the articulated and disarticulated skeleton. 
B. Locate at least one example of each of the following 
c. 
tyPes of processes. Describe each briefly. 
1. Projections 
a. trochanter 
b. tubercle 
c. crest 
d. spine 
e. condyle 
f. facet 
2. Depressions 
a. groove 
b. fossa 
3. Openings 
a. foramen 
b. fissure 
c. nutrient canal 
You will be responsible for learning the following 
processes. You should be able to locate as many of 
these as possible on yourselves. 
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1. The Cranium 
Occipital bone- occipital protuberance, foramen 
magnum 
Temporal bone- mastoid process 
Sphenoid bone- sella turcica 
Ethmoid bone- perpendicular plate, conchae 
Mandible- alveolar processes, coranoid and 
condyloid processes 
2. The Vertebral Column 
Vertebrae- spinous process, transverse processes, 1 
articular processes, vertebral foramen II 
Axis- odontoid process I 
Cervical vertebrae- transverse forrumen 
1 Thoracic vertebrae- fa~ for ribs 
Sacrum- promontory 
3. The Thorax 
Sternum- xiphoid process 
Ribs- facets on tubercles 
Scapula- acromium, coracoid process, spine, 
glenoid ;tlossa 
4. Upper Extremity 
Humerus- head, neck, olecranon fossa 
Ulna- olecranon process, radial notch, styloid 
process 
Radius- head, styloid process 
5. Innominate bone 
Ilium- spines, obturator foramen 
Ischium- tuberosity, greater sciatic notch 
Acetabulum 
6. Lower extremity 
Femur- head, greater and lesser trochanters, 
condyles, linea aspera 
Tibia- intercondylar eminence, medial malleolus 
Fibula- lateral malleolus 
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CONCLUSIONS: 
1. Is the skin a reliable sense organ? Justify your 
answer. 
2. Explain three ways in which the skin protects under- 11 
lying tissues. What can you do to help maintain 
4. 
5. 
6. 
7. 
this protection? 
How does the skin aid in the regulation of body 
temperature? 
Of what functional value is the papillary arrange-
ment of the derma? 
What is the matrix of the nail? What is the chief 
constituent of nails? Why is the usual type of 
nail polish remover damaging to them? 
How does hair grow? Which of the three main foods 
would you say has the greatest effect upon the 
health of the hair? Why? How is the hair kept 
soft and pliable, normally? 
Explain "gooseflesh." 
8. Do "pores" open and close? Explain. 
9. Explain how the skin serves as an index of health. 
10. What do you think would happen to the skin of a 
bedridden person who laid in one position over a 
long period of time? ~~y? Would you expect age 
to have any effect upon the rate of this process? 
Why? What could be done to prevent this from hap-
pening? 
11. Why does the perspiration from sweat glands in the 
axillae and around the external genitalia have a 
1 
strong odor? What can be done to avoid any unpleas- I 
antness because of it? 
- I 
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LABORATORY IV 
PROBLEMS: 
I. 
1. How does the structure of bone differ from that of 
cartilage? How do they vary functionally? 
2. Explain the functions of the various structures 
found in and around a typical freely movable joint. 
Cartilage 
A. Study the demonstration slides of the three types of 
cartilage. Fill in the following chart. 
TYPE DRAWING WHERE FOUND FUNCTIONS 
Hyaline 
Fibrous 
I Elastic 
r 
I 
I 
II II. Osseous Tissue 
A. Study the demonstration slides of bone, identifying 
the lacunae, osteocytes, lamellae, Haversian canals, 
and canaliculi. 
ol 
I' A4J 
II 
t 
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B. Draw a diagram of a cross-section of bone showing an 
Haversian system. Label completely. 
c. Growth of Bone 
1. Study the diagrams on page 134 of Maximov and 
Bloom's "Textbook of Histology," showing the de-
velopment of a typical long bone. 
2. Study the longitudinal section of the fresh bone 
specimen. Identify the following structures: 
a. hyaline cartilage 
b. periosteum 
c. spongey bone (note arrangement of trabeculae) · 
d. compact bone 
e. marrow 
f. endosteum 
g. diaphysis 
h. epiphysis 
D. Film "Body Framework" 
I II. Joints 
A. Discussion 
B. Study specimen of a freshly dissected beef joint. 
Identify the following: 
1. articular cartilage 
2. synovial membrane and fluid 
3. articular capsule 
4. ligaments 
c. Study the joints of the articulated skeleton and your-
self, considering the types of motion possible around 
each type of joint. 
fr----=' 
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CONCLUSIONS: 
1 
1. Why is cartilage a sluggish tissue? 
2. 
3. 
4. 
5. 
6. 
7. 
s. 
Briefly explain the differences between intramem-
branous and endochondral development of bone. , 
Describe in detail the architecture of long bones. I 
How is Wolff's Law, "Function determines structure," II 
well demonstrated by the trabeculae? 
How do the isola ted bone ·cells receive nourishment 
and rid themselves of wastes? 
How does a long bone grow? Why does it stop grow-
ing? What are the factors which affect its growth? 
Of what uses are the various types of bone processes . I 
How does a fractured bone repair itself? ·«hat can 
be done to help speed the process? 
Why is it important for a pregnant woman to maintain 1 
a high calcium intake? I 
9. What does "arthritis" mean? Why is movement pain-
ful? 
-=~- t=c 
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WEEK III 
SUB-PROBLEMS: 
1. How do muscles function? 
2. What elements of muscle physiology are of signifi-
cance to the maintenance of health? 
3. How do skeletal muscle groups act in unified man-
ner? 
SUGGESTED READINGS: 
Best and Taylor, The Living Body, PP• 39-42, 525-556. 
Carlson and Johnson, The Machinery of the Body, pp. 370-385. 
Courchaine, Armand Joseph, Chemistry Visualized and Applied, 
G. P. Putnam's Sons, 1950, pp. 548-555, 571. 
Gray, Anatomy of the Human Body, pp. 361-372. 
Ham, Histology, P~· 275-291. 
Marshall and Lazier, An Introduction to Human Anatomy, pp. 69-
133. 
, Villee, Biology--The Human Approach, pp. 256-264. 
Zoethout and Tuttle, Textbook of Physio~£gy, pp. 86-122. 
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PROBLEMS: 
1. 
2. 
3. 
LABORATORY V 
How do the three types of muscle tissue differ 
histologically and functionally? 
What factors are important in the maintenance of 
healthy muscles? 
How do muscles accomplish work? 
----= ' ---'-8_._ ---
I. Muscle Tissues 
A. Study the demonstration slides of the three types of 
muscle tissue. Complete the following chart. 
TYPE 
Skeletal 
I 
i! Visceral 
II 
'i 
I 
I 
,, 
li 
,, 
Cardiac 
DRAWING LOCATION FUNCTIONS 
- ----=:==--=-- --
II. Physiology of Skeletal Muscle 
A. Influence of circulation upon muscle action. 
The class will be divided into two groups, each under 
the direction of an instructor. Two volunteers from 
each group will take part in the experimentation. 
1. 
2. 
3. 
Student #1 will start the experiment by having 
her fingers attached to the ergograph and by 
pushing the lever with the index finger until 
the abductor indicia muscle f~tigues. The rate 
should be one of two contractions a second. 
The contractions will be recorded on the revolv-
ing kymograph drum. Record the time required 
for muscular fatigue in the appropriate space 
below. Now Student #1 will rest, While Student 
#2 repeats the actions. 
Student #1 will . now proceed as before after a 
blood pressure cuff has been applied to the ex-
perimental arm and the pressure raised to 50 mm. 
of mercury. Again the lever is lifted until 
fatigue interferes. Record the time as before. 
Student #2 repeats. 
Student #1 will proceed as before, but this time 
the pressure of the cuff will be raised to the 
point where no radial pulse can be felt. Record 
the time as before. Student #2 repeats. 
Student #1 ~ 
Normal circulation minutes. 
Limited Circulation ------------------~minutes. 
No circulation minutes. 
B. Films "Muscles" 
"Posture and Exercise" 
ji 1:rrr. Discussion 
r A. Functions of skeletal muscle 
1j B. Co-ordination of the muscular system 
,, 
II 
.I . 
1. 
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CONCLUSIONS: 
1. Explain the meaning of "oxygen debt. 11 
2. Vfuat is meant by muscle atrophy? How does it 
occur? 
3. What factors influence muscle fatigue? 
4. Why is exercise important to health? 
5. What is "rlgor mortis"? Explain how it occurs 
and then disappears. 
5.0. 
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LABORATORY VI 
PROBLEMS: 
1. How are the head and trunk moved? 
2. What are the chest movements involved in respira-
tion? How are these accomplished in both quiet 
and difficult breathing? 
I. Lecture 
A. Bone-muscle-joint relationships of the thorax and 
abdominal wall 
I II. Bone-Muscle-Joint Relationships 
A. 
B. 
Study the bones, joints, and muscles of the skeleton 
and model for those of the vertebral column, the head, 
thorax, and abdominal wall. 
The following experiments are designed to assist you 'I 
to gain knowledge about motions of the trunk, head, 
and thorax and the prime muscles concerned in these , 
motions. Remember that rarely, if ever, is one muscle ,I 
alone responsible for movement. 
You are to work in groups of three as follows: 
Student A (actor)--performs the necessarj actions 
Student B (assistant)--stabilizes and resists so 
that acting muscles are more 
clearly demonstrated 
Student C (observer)--reads directions, observes 
and palpates the contracting 
muscle. 
1. Movements of the Head 
a. Anterior flexion-(both sternocleidomastoids) 
A. Dorsal horizontal position, flex head 
B. Stabilize lower thorax and give resistance 
on the forehead. 
b. Lateral flexion (each sternocleidomastoid) 
A. Dorsal, horizontal position, rotate head 
to one side and flex. 
B. Stabilize lower thorax and give resistance I 
above the ear. 11 
----=== ::::-...=. ---- t====-- -~ ...;;. 
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c. Extension (trapezius and rectus capitis 
musclES) 
A. Prone position with head off bench, ex-
tend head. 
B. Stabilize upper thorax and scapula, re-
sist at the back of the head. 
2. Movements of the Trunk and Vertebral Column 
a. Flexion (rectus abdominis) 
A. Dorsal recumbent position, knees flexed, 
hands behind neck, flex thorax on pelvis 
and continue to sitting position. 
B. Stabilize legs by grasping the knees. 
b. Extension (sacrospinalis) 
l 
A. Prone position with the upper thorax I 
flexed over the edge of the bench, extend J 
the thoracic spine to the horizontal posi-
tion. 
B. Stabilize pelvis and lower thorax, resist 
on upper thorax. 
c. Rotation (external and internal obliques) 
A. 
B. 
I Sit with arms relaxed at the sides, rotate 
thorax to either side. 
Stabilize pelvis. 
d. Lateral flexion (quadatus lumborum in addition 
to b and c) 
A. Lie on back and stabilize the thorax by I 
grasping bench. Draw the pelvis up toward '!I 
thorax, - one side at a time. 
B. Resist by holding onto ankles. 11 
3. Movements of the Thorax 
a. Study the skeleton and diagrruns of the chest 
wall. Be able to describe the diaphragm and 
internal and external intercostal muscles 
and their actions. 
Now change roles and repeat experiments until each 
student has been actor, assistant, and observer. 
---=-- ~=----= ----=-- -=--=--
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1 CONCLUSIONS: 
I 
II 
II 
I' 
I 
1. Why can strains of the back muscles be serious? 
2. Explain what is meant by a "ruptured disc." 
3. What is meant by the primary and secondary curva-
tures of the spine? 
4. Describe the three major abnormal curvatures of 
the vertebral column. 
5. What are the "soft spots" of a baby's head? Of 
what significance are they? 
6. Describe the movements of the thorax during res-
piration. If you were watching a patient for 
respiratory difficulty, which muscles would you 
closely observe? 
53. 
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I WEEK I V 
' 
.1 SUB-PROBLEMS: 
1: 
!I 
I 
' 
!I 
1. What is correct body posture? How can it be 
acquired? 
2. How can injuries to bones, muscles, and joints 
be prevented? 
3. How can one make the most effective use of 
skeletal muscles? 
SUGGESTED READINGS: 
Boyd, William, An I ntroduction to Medical Science, Lea and 
Febiger, 1952, pp. 273-283. 
Etheridge, Health Facts for College Students, pp. 124-148. 
Goldthwait, Joel E., Essentials of Body Mechanics in Health 
and Disease, 4th Edition, 1947. 
Grant, J. c. Boileau, An Atlas of Anatomy, The Williams and 
Wilki ns Company, Volumes I and II. 
Luhr, Ovarto-n, Physics Tells Why, Jaques Cattell Press, 19431 
PP• 8-56. 
McClain, Scientific Principles in Nursing, pp. 69-84. 
S t earns, Howard o., Elementary Medical Physics, The Macmillan 
Company, 1947, PP• 22~43. 
!I Wells, Katherine F., Kinesiology, W. B. Saunders Company, 1950. 
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LABORATORY VII 
PROBLEMS: 
1. How are the upper and lower extremities moved? 
2. What factors are important in the hygienic care 
of the feet? 
Bone-Muscle-Joint Relationships (Continued) 
A. Continue your study of tbe bones, muscles, and joints 
of the pectoral girdle, pelvis, and upper and lower 
extremities, using the skeleton, model, and the fol-
lowing experiments. 
1. Movements of the Scapula 
a. Abduction (serratus anterior) 
A. Flex arm to a 90 degree angle and flex 
elbow. Force arm forward. 
B. Stabilize the thorax and resist action 
by forcing the elbow and arm backward. 
b. Adduction (middle fibers of trapezius) 
A. Draw scapulae together. 
c. Elevation (upper fibers of trapezius) 
A. Sit with arms at sides, raise shoulders. 
B. Resist by pressing down on shoulder tops. 
d. Depression (lower fibers of trapezius) 
A. Sit with arms at sides and lower the 
shoulders. 
2. Movements of the Arm 
a. Abduction (middle fibers of deltoid) 
A. Sit with arm at side, abduct to a 90 
degree angle. 
B. Stabilize scapula and resist action 
above the elbow joint. 
b. Adduction (pectoralis major) 
A. Dorsal position with arm abducted to a 
90 degree angle. Cross the arm over 
the chest. 
. 55. 
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B. Resist proximal to the elbow joint. 
c. Extension (latissimus dorsi) 
A. Prone position with arm rotated inward. 
Extend arm. 
B. Stabilize scapula and resist above the 
elbow. 
d. Flexion (anterior fibers of deltoid) 
A. Sit with arm at side, flex arm to a 
90 degree angle. 
B. Stabilize the scapula and resist above 
the elbow. 
3. Movements of the Forearm 
a. Flexion (biceps brachii) 
A. Sit with ann at side and forearm 
supinated, flex elbow. 
B. Stabilize upper arm and resist above 
the elbow • . 
b. Extension (triceps brachii) 
A. Prone position with shoulder abducted to 
a 90 degree angle and forearm hanging 
vertically over the edge of the bench, 
extend the elbow. 
B. Stabilize the upper arm and give resistance 1 
above wrist joint. 
c. Supination 
A. Sit with arm at side, elbow flexed at a 
90 degree angle and forearm pronated. 
Supinate forearm. 
B. Stabilize upper arm. 
d. Pronation 
A. Position like above except start with 
forearm supinated. Pronate forearm. 
B. Stabilize upper arm. 
4. Movements of the Thi 
a. Flexion iliopsoas) 
A. Sit with knees over the side of the bench. 
Stabilize the pelvis by placing hands at 
sides. Flex thigh on body. 
r--= -= =-= 
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I 
I' B. Resist above knee joint. 
I 
b. Extension (gluteus maximus and hamstring 
Gluteus ma.ximus 
group) i 
A. Prone position with knee flexed, extend 
thigh. 
B. Resist above knee joint and stabilize 
pelvis. 
Together 
A. Prone position with knee straight, extend 
thigh. 
B. Resist above knee joint and stabilize 
pelvis. 
c. Abduction (gluteus medius and tensor fascia 
lata) 
A. Lie on side with lower knee slightly 
flexed. Extend thigh and abduct it 
(gluteus medius). Flex thigh and abduct 
it (tensor fascia lata). 
B. Stabilize pelvis and resist above knee 
joint. 
d. Adduction (adductor group) 
A. Lie on side and adduct lower leg to other 
one which is being held by B. 
B. Support upper leg in slight abduction, re-
sist below knee. 
5. Movements of the Leg 
a. Flexion ( 11 hams tring" group) 
A. Lie in prone position and flex knee. 
B. Stabilize pelvis, resist above ankle joint. 
b. Extension (quadriceps femoris) 
A. Dorsal position, leg to be tested over 
end of bench and other leg flexed with 
foot at edge of bench. Extend knee. 
B. Stabilize thigh above knee joint and re-
sist above ankle joint. 
6. Movements of the Foot 
a. Extension or plantar flexion 
Knee extended (gastrocnemius) 
Knee flexed (soleus) 
A. Stand on leg to be tested, rise on toes. 
lj 
I 
II 
I 
I 
If knee straight--gastrocnemius; if 
flexed--soleus. 
b. Flexion (tibialis anterior) 
A. Sit with legs over edge of bench and 
flex foot. 
B. Stabilize lower leg and resist on 
medial dorsal aspect of foot. 
c. Everters 
A. Lie on side with foot to be tested 
extended and resting on medial sur-
face. Evert foot. 
B. Stabilize the lower leg and resist 
action. 
d. Inverters 
A. Same as above but rest foot on 
lateral surface and invert. 
B. Stabilize the lower leg and resist 
action. 
II. Fil mstrip "Care of the Feet" 
I 
I 
I, 
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Fill in the names of the appropriate muscles below. 
1. Main muscle of chest 
2. Group of muscles which compose 
the buttocks 
3. Muscle on anterior surface of 
upper arm 
4. Large muscle on anterior thigh 
5. Group of muscles on mesial 
surface of thigh 
6. Group of muscles on ,posterior 
surface of thigh 
7. Muscle which separates thoracic 
cavity from abdominal cavity 
8. Superficial muscle of calf of 
leg 
9. Muscle beneath 8 
10. Broadest muscle of back 
11. "Shoulder pad" muscle 
12. Vertical muscles of abdomen 
13. Trapezoid-shaped muscle of back 
14. Superficial muscle of abdominal 
wall 
15. Second layer of abdominal wall 
16. Third layer of abdominal wall 
17. Saw-tooth shaped muscle of 
chest 
18. Deep muscle of back which is 
long and has many divisions 
:I 
I 
I 
CONCLUSIONS: 
1. Why is the scapula seldom fractured? 
2. What are the chief differences between the male 
and female pelvis? 
3. It is said that the joint between the pelvis and 
femur is built for stability whereas the gleno-
humeral joint is built for mobility. Explain. 
4. 
5. 
Of what use are the menisci in the knee joint? 
Are they necessary for motion? 
What are the major "foot problems"? How can they 
be prevented? What can be done about them? 
II 
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LABORATORY VIII 
PROBLEMS: 
1. Describe correct body posture. 
2. How can walking be made more graceful? 
3. How can the body be used more efficiently in 
everyday living? 
I. Posture Analysis 
A. Working in pairs, analyze your partner's sitting 
and standing postures using principles discussed 
in lecture and in the suggested readings. 
II. Analysis of Walking 
A. Again working in pairs, analyze each other's walk-
ing, utilizing the principles discussed in lecture 
and in the suggested readings. 
III. Body Mechanics 
A. 
B. 
Discussion 
EXperiments will be performed under the guidance 
of the laboratory instructors. 
---- ·==== 
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CONCLUSIONS: 
1. What is a lever? How do levers work? What is 
leverage? 
2. What is gravity and what are its effects? Which 
muscles would you say are "anti-gravity muscles? 
3. In analyzing postures, it is necessary to take 
individual body structure into consideration. 
Why? 
4. VVhy is correct posture important in normal body 
functions? 
5. Would you say that the body's skeletal framework 
is well-suited, architecturally speaking, to the 
upright posture? Justify your answer. 
6. In lifting patients, it is important to prevent 
strain of the sacrospinalis and abdominal muscles. 
How can this be prevented? 
7. When trying to lift a heavy weight from the floor, 
a deep hip and knee flexion is used. Explain. 
8. Katherine Wells, in her textbook entitled 
"Kinesiology," says, "Good body mechanics means 
not only a task efficiently done, but also a 
strong, capable machine for doing it." Do you 
agree with this statement? Support your answer. 
II 6~· -
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CHAPTER Dl 
UNIT II 
THE DEVELOPMENT AND ORGANTZATrON 
OF MAN AS A MOVI NG BODY 
TEACHER'S LABORATORY GUIDE 
-=-~=- -=- --- -=..--== 
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LABORATORY I 
r. Differentiation and Specialization of Cells 
III. 
A. Demonstration slides of: 
1. giant multipolar neuron 
2. skeletal muscle fiber 
3. secreting cells ("goblet cells) 
4. polymorphonuclear leukocytes 
5. fat cells 
6. epidermis 
7. red blood cells 
(Students should have the opportunity to examine 
these any time during the laboratory. Labels, 
similar -to the notes in their manuals, would be 
helpful.) 
Organization of the Body 
A. Dissection 
1. Give directions 
2. Students need: 
a. White rats ~ fresh 
b. Dissecting kits 
B. Skeleton and model of human body should be avail-
able for students to study as needed 
c. Discussion 
1. Major functions of systems 
2. Inter-relationship and interdependence of 
sys terns 
3. Relationship of body with environment 
a. Stimuli acting upon sensory receptors 
b. Responses body can make 
1) muscular (voluntary and involuntary) 
2) glandular 
3) emotional 
4) intellectua:l 
~ithelial Tissue 
A. If time allows, start projecting microscopic 
slides of the various types of epithelial tissue, 
listed with next laboratory. 
I 6_3. 
I' 
II 
I~ 
II 
II 
I. 
I 
II II. I 
III. 
,I 
II 
LABORATORY IT 
Epithelial Tissue 
A. Project slides of: 
1. Simple squamous epithelium 
2. Simple cuboidal epithelium 
3. Simple columnar epithelium 
4. Stratified squamous epitheliillTl 
5. Pseudo-$tratified col umnar epithelium 
6. Transitional epithelium 
B. Students need: 
1. Microscopes 
2. Toothpicks, clean slides, cover slips, 
methylene blue 
3. Microscopic slides 6f: 
a. Bowman's capsule (demonstration) 
b. Thyroid gland 
c. Lining of stomach, small intestine 
d. Epidermis (lip) 
e. Lining of trachea 
f. Lining of urinary bladder (demonstration) 
Connective Tissue Proper 
A. Project slides of: 
1. Loose fibro-elastic connective tissue 
2. Dense fibro-elastic connective tissue 
3. Regular connective tissue 
4. Adipose tissue 
5. Reticular tissue 
B. Students need microscopic slides of: 
1. Skin, showing dermis and hypodermis 
2. Tendon 
3. Liver--silver stain to show reticular 
tissue (demonstration) 
Study of Gross Connective and Epithelial Tissues 
A. Freshly dissected rat 
Work with 2 or 3 student s at a time. Observe 
and discuss: 
1. Mucous membrane 
2. Serous membrane 
a. Visceral and parietal pericardium 
b. Visceral and parietal pleura 
c. Visceral and parietal peritoneum 
3. Fibrous membrane 
a. Periosteum 
4. Loose and dense fibro-elastic tissue 
5. Tendon and ligament 
6. Adipose tissue 
:;;,._=-.-=--
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IV. Glands (Lecture) 
A. Definition 
B. Development 
c. Classifications 
1. Behavior of gland 
a. Apocrine 
b. Holocrine 
c. -Merocrine 
2. Mode of secretion 
a. Endocrine 
b. Exocrine 
3. Organization of cells 
a. Unicellular 
b. Multicellular 
4. Type of secretion 
a. Mucous 
b. Serous 
c. Sebaceous 
d. Mammary 
e. Hormones 
D. Types of Exocrine Glands 
1. Unicellular 
(Project slide of goblets cells) 
2. Multicellular 
a. Simple 
(Project slide of crypts of Lieberkuhn) 
b. Compound 
(Project slide of submaxillary gland) 
- ----=~ 
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LABORATORY III 
The Skin 
A. Project slides of: 
1. Skin 
2. Hair 
3. Nail 
B. Students need: 
1. Microscopes 
2. Microscopic slides of the skin 
3. Calipers 
4. Rulers (preferably with metric system) 
5. Large basins of hot, cold, and tepid water 
c. Discussion 
1. Relationship of Skin Appearance with Physical 
and Emotional Health 
a. The heal thy skin 
2. Changes of the skin with age 
a. Decreased circulation 
b. Impairment of glands I 
II c. Loss of subcutaneous tissue 3. Significance of various skin changes 
a. Flushed I b. Pale I 
c. Hot and moist 
d. Cold and moist 
e. Dry and scaly 
Preliminar1 Studi of the Skeleton 
A. Students need: 
1. Disarticulated bones 
2. Skull which can be disarticulated 
3. Articulated skeleton 
I 
J 
LABORATORY IV 
I. Cartilage 
A. Students need demonstration slides of: 
1. Hyaline cartilage 
2. Fibrocartilage 
3. Elastic cartilage 
II. Osseous Tissue 
A. Students need: 
1. Demonstration slides of c~oss sections of 
bone, showing Haversian systems 
2. :fiTa.ximov and Bloom1 "Textbook of Histology, " 6th Edition, page 134 (development of a 
typical long bone) 
3. Longitudinal section of a long bone (fresh 
beef specimen) 
*B• Film "Body Framework" (15 minutes) 
III. Joints (Lecture) 
A. Definition 
B. Classification 
1. Immovable (Synarthrosis) 
a. Sutures 
2. Slightly movable (Amphiarthrosis) 
a. Symphysis 
3. Freely movable (Diarthrosis) 
a. Hinge 
b. Pivot 
c. Ball and socket 
1 d. Gliding 
,1 C. Structure of the Typical Diarthrotic Joint 
I· D. Bursae 
E. Consideration of examples of the various types of 
joints with emphasis upon the types of motion pos-
sible in each type 
1. Flexion and extension 
2. Abduction and adduction 
3. F~ternal and internal rotation 
Pronation and supination 
4. Circumduction 
F. The Skeleton as a system of levers 
G. Students need: 
1. Freshly dissected beef joint 
IV. Continued Study of Skeleton (if time allows) 
II 
I 
* If possible, replace this film by the new Encyclopedia Bri- 1 
·tannica -Film entitled "The Human Skeleton." It should be 
preferable and will probably be available by September 1953. 
- ==- =---..=.;::: - -
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LABORATORY V 
I. Muscle Tissue 
A. Demonstration microscopic slides of: 
1. Striated muscle (longitudinal and cross 
sections) 
2. Smooth muscle (longitudinal section) 
3. Cardiac muscle (longitudinal section) 
II. Muscle Physiology X. Ergograph experiment . 
1. Ergographs 
2. Revolving drums with smoked kymograph paper 
3. Sphygnomanometers 
B. Films ''Muscles n ( 15 minutes) 
"Pos ture and Exercise" (10 minutes) 
III. Discussion . 
A. Functions of skeletal muscle 
1. Dependence upon stimuli and adequate cir-
culation 
B. Co-ordination of muscular system 
1. Prime movers 
2. Fixators or supporting muscles 
3. Synergists 
4. Antagonists 
5. Reciprocal innervation and inhibition 
I' 
I 
II 
II 
I! 
I 
'I 
.I 
(Note: Depending upon the laboratory situation, the students 
1
, 
should plan to (1) bring blouses and shorts or (2) re-
move outer clothing, girdle, hosiery for the next 
three laboratories.) 
- ------==-
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II. 
II 
I 
I 
I' 
II I 
I 
I 
I. 
II. 
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LABORATORY VI 
Lecture (one hour) 
A. Bone-muscle-joint relationships of the thorax and 
abdominal wall 
Bone-Muscle-Joint Relationships of Vertebral Column, 
Head, Thorax, and Abdominal Wall 
A. Students need: 
1. Skeleton 
2. Model 
3. Benches or tables to use in experiments 
--~ --=-==---=-== -=-=-=--~==-========-====== 
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LABORATORY VII 
I. Bone-Muscle-Joint Relationships of the Pectoral Girdle, 
Pelvis, Upper and Lower Extremities 
A. Students need~ 
1. Skeleton 
2. Model 
3. Dissected, preserved cadaver specimens of the 
leg and foot, forearm and hand 
4. Benches or tables to use in experiments 
B. Filmstrip "Care of the Feet" {81 frames) 
---=---...:;..-=- -.: --=--==---
I 
( 
170. 
11 
-:= --:::: ---:-=--
I' 
II 
I 
I' ! 
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LABORATORY VIII 
I . Posture Analysis 
A. Students need: 
1. Chairs with straight backs 
II. Analysis of Walking 
III. Body Mechanics 
A. Students will be divided into 2 sections under the 
direction of instructor and assistant. Discuss the 
principles involved in the activities listed below. 
Demonstrate each. Follow with a practice period 
for the students. 
1. Sitting in and rising from a chair 
2. Stooping 
3. Pushing or pulling a heavy object 
a. Horizontal (on floor) 
b. Vertical (ex. opening window) 
4. Lifting and carrying 
a. a person 
b. a heavy suitcase 
c. a heavy grocery bag 
d. a heavy tray 
5. Working at a work surface 
a. Level of surface 
b. Locations of equipment to be used 
B. Students need: 
1. Straight back chairs 
2. A heavy trunk or box 
3. Rope 
4. A heavy suitcase 
5. Blanket 
6. A paper bag filled to a weight of at 
least 6-8 pounds 
7. A tray with dishes 
8. Tables (or surfaces) of varying levels 
II 
I 
-~=--
LABORATORY SUPPLIES NEEDED* 
BIOLOGICAL SUPPLIES 
Beef long bone and joint (butcher shop) 
II 
I 
172. 
I 
I 
Cadaver specimens, dissected, preserved, of leg and foot, 
forearm and hand (Medical School) 11 
White rats 1/3 students plus two for demonstrations 
FIDIIS 
"Body Framework" 
Illinois 
Encyclopedia Britannica Films, Wilmette, 
"Muscles" Eastman Classroom Films, State House, Boston, 
Massachusetts 
"Posture and Exercise" Encyclopedia Britannica Films, 
Boston University Film Library 
' 
/I 
I 
II 
Filmstrip "Care of the Feet" 
Boston, Massachusetts 
Encyclopedia Britannica Films, I 
MICROSCOPIC SLIDES 
Bone 
Cross-section, showing Haversian systems (2) 
Blood 
Erythrocytes ( 1} 
Polymophonuclear neutrophils (1) 
Cartilage 
Hyaline (2) 
Fibrous (2) 
Elastic ( 2) 
Hair follicle 
Longitudinal section (1) 
Lip 
Cross-section ( 3) 
Muscle 
!I 
II 
,, 
I 
I 
Longitudinal and cross-sections of striated muscle (2 each) 
1 Longitudinal section of smooth muscle (2) I 
Longitudinal section of cardiac muscle (2) 1 
Nail ( 1) 
*Numbers would be adequate for one laboratory of about 25 
students. 
)I 
Neuron 
Giant, multiploar (1) 
Organs 
Kidney, showing Bowman's capsule (1) 
Liver, showing reticular tissue ( 1) 
Duodenum, showing mucosa (2) 
Skin, showing epidermis, dermis, and hypodermis (6) 
Stomach, showing mucosa (2) 
Submaxillary gland (1) 
Thyroid gland (3) 
Trachea, showing lining (3) 
Urinary bladder, showing lining (1) 
Tendon 
Longitudinal section (3) 
MISCELLANEOUS 
Benches 
Blankets, large (2) 
Calipers ( 6) 
Chairs, straight-b&cked 
Dissecting kits 1/3 students 
Ergographs (2) (Harvard Apparatus Company, Dover, Mass.) 
Hand basins, large (3) 
Kymographs (2) 
Methylene blue 
Microscopes 1/student 
Microscopic slides and cover slips 
Model of human body, removable parts 
Paper bags, large 
Rope, heavy (25 feet) 
Rulers, metric system calibrations (6) 
Skeleton--articulated and marked with muscle origins 
and insertions 
--disarticulated (2 sets) 
--articulated skulls (2) 
Slide projector 
Sphygnomanometers (2) 
Suitcases (2) 
Tables of varying levels, small 
Toothpicks 
Trays, with dishes (2) 
Trunk, heavy 
- = ::=--::--=.- -
CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 
It is possible to plan Unit II of the Human Ecology 
course within the time limits of forty-eight hours and to in-
clude in the plan learning experiences which are believed to 
1 be adequate for the achievement of the desired objectives . 
The schedule suggested has seventeen hours of 
three hours of laboratory and eight hours for 
lecture, twenty- j 
discussion peri- ·1 
I 
I 
ods. It is recommended that this proposed teaching plan be 
tried, evaluated, and revised as necessary. Because facts and ,1 
II 
I principles found in the biological sciences are basic to all 1 
II 
1 nursing, it is also recommended that the entire faculty be 
called upon to help with this evaluation and revision. 
That you can't teach everything is well recognized. 
The content and learning experiences have to be selected in 
accordance with many factors; such as professional and academic ! 
requirements, relative values, time, costs, and facilities. II 
Much of the content inherent in the subject "The Development I 
and Organization of Man as a Moving Body" will be referred to 
and enlarged upon throughout the Human Ecology course. Much 
of it should be reviewed, expanded, and applied in all of the 
subsequent nursing courses . For this reason close co-operation 
among the instructors in the Human Ecology course, Nursing 
'I 
Arts, and all of the clinical fields is vitally important . Co- l 
operative planning would help to make possible a meaningful 
- ------ --===--
continuity of learning for the students. 
jl It is recommended that experts be asked to assist in 
II 
11 the teaching of sec tiona of Unit II. It is believed that an 
,1 anatomist, a physical education instructor, and a teacher of 
orthopedic nursing could be very helpful in the teaching of 
some of the specialized areas. 
--- -c.--c ~ -
I 
I 
I 
I 
I 
t 
-- ---- -
-- -
I 
11 
--=- ----
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APPENDIX 
• 
NU-401 
BOSTON ID~IVERSITY SCHOOL OF NURSING 
FI LJ.I:I ·EV:.LU.ATION 
78. 
1951-52 
Title --~B~o~d~y~F~r~a~m~e~w~o~r~k~--------------------------------------------------
Subj ec t Skeletal System 
Rental. X 
Silent _A_ Sound _ Reels _].__ Time 15 n Color B & W ~Cost:Purch_. __ 
Producer Eastman Classroom Films Date of Production 1931 ----=:..=...:~-----
Sour c e _....;En=:.::C:.uY~C:..:l:.;:O::.~P~e::::.;d:~ =ia=-.;:B:..:r:..:i=-ta=n=n=i~c:.::a:......--- Consultant ------------
Address 1290 Wilmette Avenue, Wilmette; Illinois 
Fact ors r el ating to ordering Order at least 3 weeks in advance. -~~~_;~~~~~~~:;-=~~~~~~-----
Analys is of cont ent 
1. Is th e s ub j ect ma t t er correct in all essent i al details? Yes 
2. I s t he film a complete p resentation of the subj ect matter? No 
3. I s the film t <:;chnically good? Fair 
4~ Is the c ontent well s el ec t ed and eff ectively arranged? Fair 
5. For wha t groups is this f ilm of value ? Basic x Graduate Patient 
---
6. To wha t units of ins truction doos it l end itself? 
Study of skeletal system i n basic sciences 
7. Do es t he f ilm bring material otherwise unavailable ? No 
8. Wher ein docs the film present materi al more effectively than the presenta-
tion by other methods ? 
Nowhere 
Comments and p articula r values 
Can be useful in re-emphasis of some of the important facts 
about bones. Can replace some experiments. 
Use recommended only if the new film "The Human Skeleton" 
is not available. 
Pr evi ewed by Madelyn Ti tns . Pooition Graduate Student Date June 23, 1953 
' · EPB:no 092~51040 
BOSTON UNIVERSITY SCHOOL OF NURSI NG 
NU-401 
FILl\1 EV:l.LU.ATION 
'79. 
1951-52 
Title _____ C~g&r~e~o~f~t~h~e~F~e~e~t~----------------~----------------------------
Subj ect ------------------------------------------------------ Rental-·-· .x __ 
Frames 
Silent Sound Reels ~ 81 Color ·-- B & W _z._ Cost: Purch..;.... __ 
Producer Encyclopedia Britannica Date of Production __ _.1~9~4~8~--~--
Source Consultant 
----------------------------------- ------------------------
Address 30 Huntington Avenue, Boston 
Factors r ola ting to ordering ___ O:::.~:!:.,.d:::.::::e.=.r--->li:..!:n.:::__:a~di::l:.v.:..:::::e.~n~e:.::e::.~~•~..------------------------
Analysis of content 
1, Is the subj ect matter correct in all essential details? 
Yes 
2. Is the film a complet e presentation of the subjeQt matter? 
. Structure of feet, common disorders, prevention of disorders, 
3, Is the film t t;chnically good? treatment. 
Yes 4, Is the content >vell selected and effectively arranged? 
Yes - good review questions for each unit and at .end of film. 
S, For what groups is this film of value? Basic x Graduate Patient x 
6. To what uni ts of instruction docs it l end itself? 
Study of posture and body mechanics in basic sciences 
Orthopedics in medical and surgical nursing 
7, Do cs the f ilm bring material otherwise unavailable? 
No 
8, Wherein docs the f ilm present m~tcrial more effectivel y than the presenta-
tion by other methods? 
Condensation of information. Opportunity to discuss the 
principles while viewing. 
Comments and particular values 
Used to accompany discussion of foot. Physics well explained. 
Helen Brownhill 
Previe1-red by Dorotby E. B.eilly 
' EPB:no 092.751040 
't' Graduate AssistantD t Porn J.onReseareb Ass1 stant a e Sept- 20, 1951 
NU-401 
BOSTON UNIVERSITY SCHOOL OF NURSING 
FILl'1 EV.'.LU~\TION 
80. 
1951-52 
T~tle ____ ~M~u~s~c•1~e~s~----------------------------------------------------------
Subject --~M~u~s~c~J~eus~------------------------------------------
Rontal .None 
Silent _L Sound_ Reels ...l_ Time 12-15 Color _ B & W ..z___Cost:Purch.;.... __ 
Min. 
Producer Eastman Classroom Fi]Jn Date of Production 1941 
--~~~--------
SourceM.ass. Dept. of Public Health Consul tantMIT Dept. of Public Health 
and Biology 
Address Bureau of Health Information, Room 527, State House 
Factors relating to ordering Order as far in advance as possible. Return 
following day. Insured P•P• 
Analysis of content 
1. Is the subject matter correct in all essential details? 
Yes 
2. Is the film a complet e presentation of the subject matter? 
Yes. Muscle anatomy, physiology, and action (antagonistic). 
3. Is the film t L:chnically good? 
Fair - old film. Yellow tint to film is distracting. 
4. Is the content well selected and effectively arranged? 
Yes 
5. For what groups is this film of value? Basic x Graduate Patient 
6. To what units of instruction does it lehd its c;1f? 
Study of muscles in basic sciences 
7. Does the film bring matBrial otherwise unavailable? 
--
No, all can be demonstrated in the laboratory. 
B. Wherein docs the film present material more effectively than the presenta-
tion by other methods? 
The kymograph tracings of muscle physiology can be more 
easily shown in a much shorter space of time than by demon-
stration of actual lab experimentation. 
Comments and particular values 
Research Assistan~ 
Foci tion Gradna te is sis ten tuate A;pri 1 9, 1951 
.... _ 
EPB:no 092~51040 
I . 
BOSTON illHVER3ITY SCHOOL OF NURSING 81. 
NU-401 1951-52 
Title Posture and Exercise 
Subj ect ------~P~o~s~t~ur~~e~a~n~d~Ex~~e.r~c~i~s~e~------------------------ Rental 
---
Silent _Sound __x_ Reels _l_ Time 10 m1nColor __ B & W _z_Cost:Purch_. __ 
Producer Encyclopedia Bri tann1 08 F1 1 msDate of Production _ ___,1.,.9..::4~~:..1......__ _ _ 
Source Boston Univ. School pf PpbJ1 ca.-Consultant---------------
tiona 
Address Film Library, ~32 Bay State Road 
Factors r elating to ordering --~O~r~o~e.r~i~n~a~d.v~a~n~c~e~-~-----------------------
Analysis of content 
l. Is the subject matter correct in all essential details? 
Yes 
2. Is the film a complete presentation of the subject matter? 
No. Sufficient for purposes. 
3. Is the film t l.dmically good? 
Yes 
4. Is the content well s el ected and effectively arranged? 
Yes 5. For what groups is this film of value? Basic ]l_Graduate 
6. To what units of instruction does it l end itself? 
Study of body movement - basic sciences 
7. Does the film bring material otherwise unavailable? 
Yes, work with electrical apparatus 
Patient 
--
8. Wher ein does the film present material more effectively than the presenta-
tion by other methods? 
muscle physiology nicely demonstrated 
relationship of nervous system to muscle tonus 
reducing via exercise 
Comments and particular values 
Can replace experiments. 
Previewed by Madelyn Titus PoGitionGradua. te Student Date .Tune 10, 1953 
' -EPB:no 092~51040 
